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CHAPTER 1
Summary of Previous Investigations
Many investigations similar to this have been carried 
out since the introduction of the Seashore “Measures of Mus­
ical Talent” in 1915.
Carl Seashore himself reports his findings in regard 
to the correlation of general intelligence with separate mem­
bers of his battery in his "Psychology of Musical Talent", pub­
lished in 1919.
Other studies are reported by Paul R. Farnsworth, of 
Stanford University.1 His subjects were Sophomore psychology 
students. The tests used were the Kwalwasser-Dykema Music 
Tests and the Thorndike test used as a measure of college apti­
tude. Correlations reported are again with individual tests 
of the battery.
Farnsworth^ also reports a study made at the Colorado 
State Teachers College where 67 music majors were given the 
Kwalwasser-Dykema battery and the American Council Psychological 
Examination. The total scores on the Kwalwasser-Dykema battery 
and the intelligence tests correlated .26±.08.
F.C.Test, in a master's thesis at Syracuse University 
in 1931 found the total Kwalwasser-Dykema score correlating 
.03 with the Thurstone intelligence test. He used 175 music 12
1. Paul R. Farnsworth, "The Kwalwasser-Dykema Music Tests as 
Psychological Tools", Genetic Psychology Monographs, 
vol. 15 (January 1934), pp. 62-63.
2. Paul R. Farnsworth, loc. cit.
-2-
students at that University as subjects.
Jacob Kwalwasser-1- reports correlations with Individual 
members of the Seashore battery using 300 subjects. He does 
not state his sources.
1. Jacob Kwalwasser, "Tests and Measurements in Music", p.?
CHAPTER 2 
The Problem
Until the past few years there has appeared but little 
research to aid the music supervisor in his work. It is the 
practice of many music teachers to select for participation 
in school music, pupils who are on the honor roll. This 
practice has been observed in the East Grand Forks schools.
Purpose of This Study
This study attempts to show the degree of correlation 
between general intelligence and ability in music as found 
in an Investigation carried on through grades 7 to 12 inclus­
ive in the East Grand Forks schools.
Limitations
The study is subject to the following limitations:
1. The tests used do not measure the desire or will to do or 
certain other personal traits.
2. Some individuals have been influenced greatly by previous 
training in music. This influence has been noted through­
out the investigation.
3. The reliability of the tests may always be subject to 
certain reservations.
Methods of Securing Data
The data for this paper were secured through the testing 
of 282 students in grades 7-12 in the Central School in East 
Grand Forks, Minnesota. The intelligence tests used were the
-3~
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"Haggarty Delta 2", "Detroit Alpha M", "Miller Mental Ability 
Test", and the "Kuhlmann-Anderson Intelligence Test". The 
Kwalwasser-Dykema Music Tests" were used for measuring capacity 
in music. The music tests were given over a period extending 
from September 1933 to September 1935. The intelligence quo­
tients for grades 10 to 12 Inclusive are taken as of 1931 when 
the "Survey of Instruction and Supervision" was carried out in 
the East Grand Forks schools under the direction of Dr. A. V. 
Overn, of the University of North Dakota. The intelligence 
quotients of grades 7 to 9 inclusive are of September 1935.
Since the norms furnished by Kwalwasser and Dykema in 
their test manual are not standardized in terms of age or 
grade levels, the music ratings in this study are percentile 
rankings within the respective groups.
A Victor cabinet phonograph was used in administering 
the music tests.
Pre-view of the Organization of the Thesis
Within the remaining divisions of this study will be 
presented the following:
I. A short review of the development of "intelligence" 
testing and the principles underlying mental testing.
II. A short review of the development of music testing 
and the principles of music testing.
III. A description of the Kwalwasser-Dykema Music Tests.
IV. Correlations of Music and Intelligence Test scores 
in East Grand Forks.




"Intelligence" has been defined by various authorities 
as follows: "Intelligence is represented in behavior by the 
capacity of the individual to adjust himself to new situations, 
to solve new problems, to learn." —  Frank N. Freeman. "We may 
then define intellect in general as the power of good responses 
from the point of view of truth or fact." — Thorndike. "Intel­
ligence is Judgement, or common sense, initiative, the ability 
to adapt oneself."— Binet. "An individual is intelligent in 
proportion as he Is able to carry on abstract thinking.*—  
Terman.1 "Intelligence is the capacity to integrate experi­
ence. "— Breitwieser.^
Alfred Binet is credited with the first widely-accepted 
standardized scale of mental tests which he introduced inl905. 
However, there were in the background many factors which in­
fluenced Binet's studies.
As far back as 1797 interest in the mental testing move­
ment was aroused by the finding of the "Wild Boy" in a French 
forest. Experiments were conducted with this subject until 
he was revealed as being feeble-minded when the doctor in 
charge gave up in disgust, since idiots were considered being 
beyond human aid.
Seguin, a pupil of Dr. Itard who handled the "wild boy",
1. As quoted by Smith and Wright, "Tests and Measurements", 
page 440.
E. J. V. Breitwieser, "Psychological Education", p. 178.
continued experimenting with the feeble-minded and made import­
ant contributions to the then-existing knowledge of the prob­
lem. In England, Germany, and Switzerland attention was also 
being given to the treatment of the feeble-minded. Seguin 
came to this country in 1848 and stimulated the work here by 
publication of his book, "Idiocy: Its Diagnosis and Treat­
ment by the Physiological Method."
Pintner^ lists four lines of endeavor which led to an 
interest in mental testing. They are: 1. Experimental psychol­
ogy and its study of the normal human mind. 2. The study of 
individual differences in which Cattell was a leading figure. 
His work has played a great part in later developments. 3. The 
Eugenics movement with the profound effects of Galton’s work 
in the inheritance of various traits. 4. Anthropological mea­
surement, in which we are concerned only with the measurement 
of the skull.
The basic desire of all of these movements is the interest 
of man in his own capacities.
About the turn of the century, Alfred Binet was made a 
member of the commission of medical men, educators, and scien­
tists who were faced with the problem of determining the cause 
of the backwardness of Paris school children— lack of intel­
ligence, or inattention. His experiments resulted in the 
Binet-Simon scale which appeared in 1905. This scale was an 
individual test, to be given to only one person at a time. 1
-6-
1. Rudolph Pintner, "Intelligence Testing", pp. 11-19.
Though It was a great step forward many Imperfections were 
found with the result that revisions appeared in 1908. This 
is Binet1s most noteworthy contribution.
At the time Binet was busily preparing his scales in 
intelligence testing the movement in the measurement of school 
accomplishment was under way in this country with Thorndike 
as its leader. In his "Educational Psychology" in 1903 he 
stresses educational measurement. In 1904 he published his 
"Introduction to the Theory of Mental and Social Measurements", 
which had a great effect upon the measurement movement. Thorn­
dike has been active ever since that time in the preparation 
of tests for the measurement of educational subject-matter.
When Dr. H. H. Goddard translated and introduced the 
Binet scale into America in 1910 he found the stage set by 
the works of Thorndike notably.
The Binet scale has been translated into many languages 
and is regarded as the best intelligence measure yet produced. 
It has formed the foundation for all Intelligence testing 
since its appearance. Goddard published a revised form in 
1911 and the following year Kuhlmann issued another with still 
one more in 1922. The "Stanford Revision" by Terman and others 
is generally considered the best individual intelligence 
scale in the English language. It first appealed in 1912.
The publication of Terman1s "The Measurement of Intelligence" 
in 1916 made the Binet scale easily accessible to the teacher 
and stimulated the training of Binet examiners throughout the 
country. Other American revisions of the Binet scale
-8-
have been produced by Yerkes, Bridges, and Hardwick. The 
most recent revision is that of Herring.
The individual test was later followed by group tests 
of intelligence which were first used during the World War. 
Arthur S. Otis had been working at Stanford under the direc­
tion of Terman on a test of intelligence which could be ad­
ministered to large groups of persons at the same time. With 
the entry of the United States into the war Otis's materials 
were placed at the disposal of the committee appointed to 
formulate mental tests suitable for the examination of sol­
diers. Two forms of the army tests were produced, called the 
"Army Alpha" and "Beta". The Alpha tests were in a large mea­
sure the result of the Otis materials. The army tests served to 
popularize the intelligence-testing movement, and the close 
of the war saw a flood of group tests of intelligence— the 
Dearborn, Otis, Haggarty, Miller, National, Pressey, Terman, 
and Thorndike tests.
It will be noted from the above that the development of 
intelligence tests has been confined almost entirely to the 
past quarter of a century. While the movement had its roots 
in the work of Galton and Blnet in particular, before the 
20th. century, the real advance and development has been made 
since Blnet's first scale appeared in 1905.
Principles of Intelligence Testing
Intelligence testing consists of the testing of an indiv­
idual's reactions. The efficiency with which one reacts is 
the measure of his intelligence. Our test items must be 
equally novel to all those whom we wish to compare as
-9-
to Intelligence, or the Individuals to be tested must have had 
the same opportunity to learn those items included in the tests. 
The test must be suitable to the general background of a group. 
"It is not measurement in the physical sense, but classifica­
tion of individuals with reference to others."— Binet'1'
Thorndike^ refers to the four attributes of intelligence?
1. level, 2. range, 3. area, 4. speed.
Level refers to the difficulty of a task to be solved.
If all tasks or test items are thought of in terms of diffi­
culty from easy to hard and are arranged on a ladder, then the 
height which we can attain on the ladder is the measure of 
our level of intelligence. Level is the most important aspect 
of intelligence.
Range refers to the number of tasks which we are able to 
solve at any given level. Theoretically a person should be 
able to solve all or none of the tasks at a certain level. 
Practically that is not true because of the lack of knowledge 
of certain facts at lower levels which makes it impossible to 
solve certain problems. In the intelligence tests range is 
represented by items of equal difficulty. Those of higher 
levels possess greater range at all levels.
Area represents the total number of situations at all 
levels to which an individual is able to respond. It is highly 
correlated with altitude. Practically, it is impossible to 12
1. Rudolph Pintner, op. cit., p. 23.
2. Ibid., p. 51.
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measure the respective areas of intelligence of individuals. 
However, of two individuals of equal altitude, one may have 
a wider range of intelligence than the other— thus increasing 
his area of intelligence.
Speed is the rapidity of response to situations. Speed 
has a lesser correlation with altitude than have the other 
traits. Speed should not be emphasized too greatly in intel­
ligence tests.
These factors are all tested more or less together in 
an intelligence test but some scales emphasize one in prefer­
ence to the others. The Binet scale emphasizes level and 
range and minimizes speed. The Army Alpha stresses speed.
The Thorndike CAVD stresses altitude and practically disregards 
speed.
Thorndike^- has also suggested three different kinds of 
intelligence: 1. abstract, 2. concrete, 3. social.
In testing abstract intelligence we measure the reaction 
to words, symbols, numbers, etc. Verbal tests are tests of 
abstract intelligence. Abstract intelligence is needed in 
school work.
In testing concrete intelligence we measure the reaction 
to the things themselves rather than symbols of them. Measure 
is made of the reaction to various instruments and machines 
with which the subject comes in contact in everyday life. 
Concrete intelligence is measured by performance tests. 1
1. Rudolph Pintner, op. clt., p. 55.
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Social intelligence involves the reaction to persons 
rather than abstract symbols or concrete objects. Social 
intelligence involves our ability to understand others and 
to get along with others. There are, as yet, no good tests 
of this type of intelligence.
This summary of the intelligence testing movement is 
presented for the purpose or suggesting that these measures 
may or may not be related to the testing of a special capacity 
such as music ability, or social intelligence. Intelligence 
tests attempt to measure general traits of brightness and the 
ability of an Individual to make necessary adjustments to new 




Development of the Music Testing Movement
The emphasis put on mental and on subject-matter testing 
as pointed out previously In this paper brought about a desire 
on the part of music educators for suitable tests in that field. 
Private Instruction in music has always been rather expensive, 
and that fact probably had some Influence in stimulating the 
desire for prognostic tests in music.
The earliest and best known set of music "aptitude" tests, 
appearing in 1915, are the "Measures of Musical Talent", by 
Carl E. Seashore. These tests purport to determine whether 
an individual possesses sufficient musical talent to warrant 
training in music.
The tests are recorded on six double-face phonograph 
records and deal with the following musical elements: 1. pitch, 
2. intensity, 3. time, 4. consonance, 5. memory, 6. rhythm.
Seashore’s volume on the "Psychology of Musical Talent" 
followed the issuance of the tests themselves and is still 
the most authoritative and exhaustive treatise in the field 
of music talent and testing. Many studies cited in this vol­
ume and others completed more recently present data on the 
reliability and validity of the tests of this battery.
This group of tests had been in use for only a few years 
when other testers and experimenters produced new scales.
In 1925 Max Schoen produced his test of "Tonal Sequence",
"Test of Relative Pitch", and "Rhythm". Jacob Kwalwasser
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lntroduced his “Tests of Melodic and harmonic Sensitivity” at 
about the same time.
Another complete battery of music tests appeared in 1930 
as a result of experiments conducted by Peter Dykema of Col­
umbia University and Jacob Kwalwasser of Syracuse University. 
This is the latest battery of tests to be developed and has 
been widely used since its introduction. The tests were 
designed to measure capacities and abilities, the effects of 
training being more apparent in certain of them than in others. 
The authors make no claim that their tests measure only abil­
ities which are unaffected by previous training and experience.
Principles of Music Testing
1. All of the music aptitude tests in present use have 
been constructed on the theory that musical talent, or "muslc- 
ality" is composed of a combination of many separate musical 
elements. The contention is that if each of those elements 
can be objectively measured we have a picture of the individ­
ual's total native ability in music.
2. Another criterion of the test-builders is that certain 
Innate capacities in music are not subject to modification 
through education and experience. (This contention is not 
made by Kwalwasser and Dykema.)
3. Still another principle in the minds of test-builders 
is that a true test cannot be made of an Individual until he 
is at least ten or eleven years of age.
-14-
It should be noted that the terra "rausicality" implies 
the “ability to enjoy music aesthetically.”— Revecz1. A 
subject may possess the ability to enjoy music without any 
ability to perform music either vocally or instrumentally.
One is musical to the extent that he is able to react emotion' 
ally to musical stimuli.
1. As quoted by Mursell and Glenn, "The Psychology of School 
Music Teaching", p. 106.
CHAPTER 5 
A Description
of the Kwalwasser-Dykema Music Tests.
The Kwalwasser-Dykema Music Tests are recorded on five 
Victor records numbering 302—306.
Tests are included in pitch discrimination, quality dis­
crimination, rhythmic discrimination, intensity discrimination, 
time discrimination, tonal memory, tonal movement, melodic 
taste, pitch imagery, and rhythm imagery. 275 samples are 
used.
Scoring and recording of results is very simple. Only 
one large double-faced blank is needed for the entire group 
of tests. Machine-cut matrices for scoring are supplied by 
the Carl Fischer Co. which also prints the blanks. The "num­
ber right" is centered and evaluated in percentile ranking as 
indicated in the manual. Each blank contains a small graph 
upon which may be plotted an individual's entire record. Only 
the one test blank is needed for the complete test redord-
The Kwalwasser-Dykema tests are short and use musical 
material throughout. These two factors make them much more 
interesting to take than some longer tests which use non­
musical material. Their brevity permits frequent redirection 
of attention. They offer opportunity in some places for real 
constructive imagination.
The constant use of the same response symbols, “S" for 
same and nDu for different gives rise to a feeling of famil­
iarity of procedure and confidence in the ability to do well.
-15-
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There Is variety. The tests are arranged so as to bring 
about a maximum of new and pleasant situations.
First comes tonal memory, an easy test but stimulating.
The Quality discrimination test is an enjoyable one and comes 
next, followed by intensity discrimination, a test which is 
disliked before its close. Tonal movement is easy and inter­
esting and reclaims the lagging interest. Time discrimination 
and rhythm discrimination are welcomed with their simple "S" 
or “D" response again. The pitch test, (a rather disagree­
able experience), is forgotten in the enjoyable melodic-taste 
measure which requires real musical Judgement. The challenge 
of pitch and rhythm imagery is stimulating at the close.
These tests are practically fool-proof. Each item in 
every test is preceded by a vocal announcement of its number 
in the series. (This is a part of the recorded test so the 
tester has no part in it.)
The inadequacy of the norms furnished in the test manual 
has been pointed out previously. No provision is made for 
different age or grade levels.
The brevity of these tests probably has some influence 
on their reliability, even though it does make them more inter­
esting to write.
There are in general two types of music tests. The first, 
'‘aptitude” tests, have to do with native endowment. They att­
empt to evaluate one's musical inheritance. The second type 
is the "achievement" test, which measures the use one is making
-17-
of his native capacities, whatever they, might be.
Aptitude tests are of several types, namely, sense dis­
crimination, motor ability, and feeling or sensitivity.
The sense discrimination tests seek to define the subject's 
ability to discriminate in various musical factors, whether or 
not he prefers.
The tests of motor ability attempt to test one's power 
to respond with bodily movements to impressions or ideas.
The feelihg or sensitivity tests seek to distinguish 
whether the subject cares more or less,— has a preference.
They are a measure of taste and demand a non-cognitive response.
Achievement tests are in various fields. They may cover 
sight-singing, history and appreciation of music, theory, etc* 
This study is concerned mainly with "aptitude" tests.
Sensory Tests
The sensory tests consist of measures bearing the follow­
ing headings: pitch discrimination, intensity discrimination, 
rhythm discrimination, time discrimination, tonal memory, and 
quality discrimination.
One of the most important of these tests is that in 
pitch discrimination, which measures that factor in terms of 
the least perceptible difference that a subject can detect. 
Stating it in another way, it is testing the ability to dis­
tinguish differences in the highness or lowness of tones.
Pitch is the essential medium of musical appreciation 
and expression. Tone has the attribute of pitch. The
-18-
experience of pitch may come to us in varying force, duration, 
purity, complexity, combination, and meaning. Pitch is to the 
musician what color is tb the artist.
Seashore1 states that "the physiological limit of pitch 
does not vary with age." This corroborates the established 
idea that a fine pitch-discriminative ability is inherited.
For the upper limits of pitch it is possible that the ability 
to discriminate actually declines because of the "growing 
callousness of tissue" but there is no evidence of this within 
the middle tonal range.
The fact that there is a definite difference in pitch-test 
scores in favor of the adult is due probably to the atten- 
tional and informational deficiencies of the younger individ­
ual. It is difficult to make a reliable test with the young.
pF. 0. Smith states that "a young child of school age and even 
younger, can hear pitch fully as keenly as an adult." Teachers 
of music frequently discredit the tests when they find that 
some pupil has made a higher score in the pitch test than they 
themselves. "It is altogether possible that some children are 
potentially superior to their teachers in native endowment.... 
....The teacher is likely to find superior children in all gra­
des, from the first to the twelfth.
Seashore has found that pitch discrimination does not 123
1. Carl E. Seashore, "The Psychology of Musical Talent", p.52.
2. As quoted by Seashore, op. cit., p. 55.
3. Jacob Kwalwasser, op. cit., p. 5.
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vary with sex. Such variations as have been Recorded in 
favor of one sex or the other are probably due to the con­
ditions of the test, rather than to the sex-difference in 
innate capacity to discriminate. Data gathered by Smith and 
reported by Kwalwasser^- reveal that there is often a difference 
in favor of the girls in the elementary grades but that this 
difference is probably due to the tendency of the boy of this 
age to look upon music as something feminine in its appeal and, 
therefore, to avoid trying to make a good record in the test. 
The balance is usually restored in groups of university and 
high school age.
There is no evidence to show that pitch discrimination 
can be improved by practice.
Kwalwasser reports that pitch correlated only plus .20 
with intelligence.^ Seashore says,^ "Pitch discrimination 
can in no sense be used as a test of intelligence, for the 
physiological limit of pitch discrimination, the 'ear', does 
not vary with intelligence for normal individuals."
The Kwalwasser-Dykema pitch test consists of 40 items.
Each tone is sounded for three seconds, with or without a 
change of pitch on the second beat. The response is "S" or 
"D", same or different.
This measure seems to be the weakest of the whole series.
A whistle is used to produce the tones. The intensity of the
1. Jacob Kwalwasser, op. clt. , p. 6.
2. Jacob Kwalwasser, op. cit. , p. 7.
3. Carl E. Seashore, op. cit. , p. 56
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whistle and of the announcer's voice is very disagreeable 
and causes tension which doubtless has some effect on the 
reactions. There is always a noticeable relaxation and 
sigh of relief at the completion of this test. It would 
seem advisable to make a new recording.
Intensity
The sense of intensity is measured in terms of the least 
perceptible difference in the strength or loudness of sounds 
that the subject can detect. He Judges whether the second 
of a pair of tones is weaker or stronger than the first.
Seashore states-1- that older children do slightly better 
than the younger in this test, and that adults do better than 
the older children, when the test is given to groups. If 
children and adults are tested individually with the rigor of 
the test adapted to the age, the difference which is due to 
age or mental development in group tests tends to disappear.
1 If we take children individually and make the tests short 
and maintain a sustained interest, the average child at ten 
or above will be able to make approximately as good a record 
as the adult. That is to say, in his natural reactions to the 
environment, within the realm of his acquaintance with sounds, 
a child has as keen ear for intensity as the adult."1 2 The age 
difference found in testing groups is probably due, then, to 
the presence of many children who have not yet learned habits 
of concentration and attention.
1. Carl E. Seashore, op. cit., p. 97.
2. Carl E. Seashore, loc. cit.
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Neither has intensity any significant correlation with 
intelligence. Seashore1 presents data based on 522 children 
in the 7th. and 8th. grades to show the lack of relationship. 
The chief reason for this insignificant correlation lies in 
th fact that the feeling for intensity rests directly on the 
structure of the ear, which has no relation to intelligence.
On the whole the person who has good intensity discrimination 
makes a reliable observer of sounds, but such a specific apti­
tude is not to be confused with general intelligence.
Seashore and Ling^ offer data gathered in experiments 
with a group of blind subjects, a group of musically trained 
subjects, and a group of subjects with coaching on this speci­
fic ability, showing no improvement as the result of training 
or practice.
The intensity test is made up of 30 items. 15 are pairs 
of tones and 15 are pairs of chords. This record was made 
with the use of a hand-cut roll on a Duo-Art piano.
One weakness is found in the fact that on some items of 
great intensity the phonograph has a tendency to "crash". The 
intensity was too great for the recorder to handle smoothly.
The brevity of this test, while making it interesting and less­
ening the danger of monotony, may make it less reliable. The 
items are arranged in a random order of difficulty.
1. Carl E. Seashore, op. clt., p. 98.




"The sense of time is the natural capacity for precision 
in the hearing of the duration of tones or short time inter­
vals. "-1- The time discrimination test measures the subject's 
ability to Judge the relative duration of time elapsing be­
tween one sound and another.
In general, children do not do as well as adults in this 
test. As in pitch, training in the hearing of musical time 
is largely a progressive gaining of knowledge about the time 
forms and the development of habits in grasping more and more 
rich complexes. Seashore says,^ "We have reason to think that 
the promise of gain through practice is in some degree propor­
tional to the natural capacity as measured in this test. If 
so, a person who ranks 10 per-cent may earn a small Increment 
with his talents, whereas a person who ranks 100 percent may 
earn a proportionally larger increment."
Kwalwasser reports^ a correlation of only .21 with Intel­
ligence.
This test is of 25 items of three tones each. Sometimes 
the second tone is changed as to length and made longer. The 
subject Judges and records "S" or "D".
Some sort of echo confuses the listener in this test by 
a carry-over between tones. It is noticeable to a marked de­
gree in some instances. This may Justify the use of clicks
1. Carl E. Seashore, op. cit., p. 104.
2. Carl E. Seashore, op. cit. ,p> 112.
3. Jacob Kwalwasser, op. cit., p. 7.
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ana empty time, rather than vibrating strings and tone-filled 
time for this test.
Rhythm
“The sense of rhythm is an instinctive disposition to 
group recurrent sense impressions vividly and with precision, 
by time, or intensity, or both, in such a way as to derive 
pleasure and efficiency through the grouping.
One can remember approximately as many small groups as 
one can femember individual objects without grouping. One 
can grasp as many measures, heard rhythmically, as individual 
tones if not heard rhythmically.
A study by Chadwick at Colorado State Teachers College 
and reported by Farnsworth^ reveals a correlation of .07±.08# 
with years of training in music.
No significant sex differences have been found in this 
sense.
The age differences are again attributed to differences 
in habits of attention and concentration.
Kwalwasser reports^ a correlation of .01 with Intelligence. 
A study at Stanford University, as reported by Farnsworth, re­
veals a correlation of .19± .07 with intelligence.4 Another 1234
1. Carl E. Seashore, op. cit. , p. 115.
2. Paul R. Farnsworth, op. cit., p. 78.
3. Jacob Kwalwasser, op. cit., p. 7.
4. Paul R. Farnsworth, op. cit., p. 62.
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study at the Colorado State Teachers College shows a cor­
relation of .03 ±.08.^
The rhythm test consists of 25 items of tones of two 
pitches— B and C. The rhythmic pattern occurs on B, and C 
is the final tone. The patterns vary in length from 4 to 
8 tones. Reaction is "S" or "D" > (same or different.)
There is an echo-carryover in this test also which, in 
some cases, obscures rests.
Another decided weakness in this test is that nothing 
is said in the directions about intensity,(accent), or dur­
ation differences in the rhythmic patterns. This causes con­
fusion of some items. Whitley^ reports that 80$ of all papers 
have pairs number 7, 16, and 19 marked incorrectly because of 
that factor.
Tonal Memory
The memory span for tones is tested by the tonal memory 
test. It measures how many isolated or non-melodic tones one 
can remember so that when the series is repeated with a note 
changed he can indicate his recognition of it.
James, in his "Psychology: A Briefer Course", makes this 
statement:3 "it will now appear clear that all Improvement of 
the memory lies in the line of elaborating the associates of 
each of the several things to be remembered. No amount of 1
1. Paul R. Farnsworth, op. clt., p. 63.
2. Mary T. Whitley, "A Comparison of the Seashore and Kwal-
wasser-Dykema Music Tests", Teachers College Record,
vol. 33, p. 740.
3. As quoted by Seashore, op. cit., p. 236.
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culture would seem capable of modifying a man's general reten­
tiveness. " His statement means that each of us is born with 
a certain brain capacity which cannot be improved by training. 
He was right in the same sense that we can say that a farmer 
buys a certain kind of soil; it may be rich soil or it may 
be worthless sand. Cultivation may do wonders with it, but 
the original capacity of the soil remains fairly constant 
in spite of temporary fertilizing and skill in adapting vege­
tation.
Every normal person is born with a brain capacity for 
memory far beyond what he ever develops. Improvement in the 
use of a brain is not improvement ifi the capacity; it is im­
provement in the utilization of something already present.
Memory responds to training more than any other capacity 
being tested in this battery. "The improvement will be roughly 
proportional to the original capacity; e.g., if we have the 
capacities represented by the 10 per-cent, 50 per-cent, and 
90 per-cent ranks respectively in three cases, the improvement 
is not going to make them any more alike than they now are, 
but will Increase the difference in geometric ratio."I
The Chadwick study referred to previously found a .26±.08 
correlation of tonal memory with training.
Age differences are again attributed to habits of atten­
tion and concentration as in other traits. 1
1. Seashore, op. clt., p. 242.
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No significant correlations have been recorded for either
sex.
The Stanford study reported a correlation of .25±.06 
with Intelligence, while the Chadwick study at Colorado re­
ported a correlation of only .06± .08.
25 melodic items compose this test. Intensity is constant 
and there is a pleasing variety of rhythm. Each item is a 
pair of patterns, Judged "S" or "D".
Quality Discrimination
The quality discrimination test measures the ability to 
detect likeness or difference in tone-quality or timbre. Four­
teen different instruments are used to play 30 paired samples. 
Pitch, rhythm, and time are constant. The variable is the 
timbre of the various instruments. Response is "same1 or 
"different". The study at Colorado State Teachers College, 
by Chadwick, reported a correlation of .191 .08 with training.
Pitch imagery and Rhythm imagery.
These two tests obviously do not test innate capacities 
and for want of better classification are included with the 
sensory tests. In the pitch imagery test the subject is given 
on his blank 25 printed samples of two to four tones each.
He matches the prin& to samples played by the phonograph. He 
records "same" or "different".
The rhythm Imagery test is similar, the only difference 
being that the element of pitch does not enter into the test.
The subject matches the printed samples to the aural samples 
through the element of rhythm only.
To make a good grade in these tests it is obvious that the 
subject must have some elemental knowledge of music and its 
notation. It has been noted in East Grand Forks that the av­
erage subject, comparatively inexperienced in music, makes a 
acore of about 12 or 13 right out of the total 25. In other 
words, the element of guessing is plainly in operation. On 
the other hand the tests contain some items of great enough 
difficulty to puzzle the best students. While not strictly 
aptitude tests, these two are among the best of the entire 
set in determining a pupil's general ability in music.
These two tests are, however, quite likely mis-named. 
Whitley-1- suggests "Pitch Notation Recognition" and "Rhythm 
Notation Recognition" since there is no certainty that imagery 
enters into the task in any way. Both are sight-reading tests. 
They test the ability to follow printed music while listening.
The Stanford study frequently referred to reports a corre­
lation of .00+.07 between rhythm imagery and intelligence. The 
Colorado study reports a correlation of .33 £.07 between pitch 
Imagery and intelligence and . 58:t .06 between rhythm imagery 
and intelligence. The latter correlations are particularly 
high.
Chadwick reports in the Colorado study the following
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1. Mary T. Whitley, op. clt., p. 734
correlations with training: rhythm imagery, .25;£.08, and 
pitch imagery, .33+.07. Training is demonstrated to have 
a comparatively greater effect on these two tests than on 
the others of the battery.
Feeling Tests
We are deficient in tests that measure the feeling res­
ponse to music. Aptitude tests are basic tests. They are 
elemental. They measure the raw material out of which music­
ianship is shaped. But are we in a position to say that plea­
sure and displeasure in responding to music are innate or the 
result of training and experience?
The feeling tests contained in the Kwalwasser-Dykema 
battery are “tonal movement" and "melodic taste"*
The tonal movement test requires Judgement of the tendency 
of a series of four tones to proceed up or down to a “resting 
place". Each four-tone pattern is incomplete and requires a 
fifth tone to complete it. This fifth tone the subject supplies 
mentally. The response is "up" or “down". It is a valuable 
test in that it measures complete, balanced units and the abil­
ity of the subject to think musically in the terms of "wholes". 
Its greatest weakness is that too many of the items,(1 to 6,
8 to 11, 13 to 22) are all in G major, unnecessarily establish­
ing a feeling of tonality or key-relationship.
In the Colorado study, Chadwick found a correlation of 
.26^.08 with training. He also found a correlation of .22i*08
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wlth Intelligence and the Stanford study reported a correlation 
of .15±.07 with intelligence.
"Melodic Taste" is built on a suggestion by Max Schoen.
In his test he supplied a beginning phrase and four suitable 
completion phrases. The subject is asked to assign values to 
these four terminal phrases from poorest to best in terms of 
balance, unity, variety, and effect of finality. Kwalwasser 
and Dykema have in their test, supplied a series of beginning 
phrases and two terminal phrases for each. The subject is to 
record which of the t*wo terminal phrases he prefers.
The arrangement of this test is good, with somber and 
lively items well spaced in relation to one another, resulting 
in a rather pleasant musical experience.
The whole melodic taste test is repeated. The subject 
has the privilege of choosing differently on the second playing.
This test again measures the subject's ability to think 
in terms of complete units, rather than segments. Its chief 
weakness lies in poor timing between items, sometimes resulting 
in insufficient time to record a reaction.
The test consists of 10 trials. With the repetition a 
total of 20 trials is made.
The Stanford study reports a correlation of .221 .07 with 
intelligence and Chadwick reports .-38±.07 at Colorado.
Chadwick reports a training correlation of .12+.08.
This description and summary of the Kwalwasser-Dykema 
Music Tests Is included in order to assist in a general
■L—  ■ = = = = = ............... ................... ........................W ippwW iBW ipi ■■ '' ■ '-1- --1- - -
understanding of the principles of music-testing as compared 
to intelligence-testing. It will be noted from the foregoing 
pages that this battery makes no pretense of measuring traits 
and qualities of general intelligence. Neither do any of the 





Correlations In East Grand Forks
Using the records of the 110 students of the 11th. and 
12th. grades as cited in TABLE I, the correlation between 
Intelligence quotients and the total Kwalwasser-Dykema Music 
Test scores was found to be + .0015.
With the scores of 87 students of the 9th. and 10th. 
grades found in TABLE II, the correlation was found to be 
— .000015.
The records of 85 7th. and 8th. grade pupils, as presented 
in TABLE III show a correlation of +.0086.




MUSIC TEST SCORES AND INTELLIGENCE 
QUOTIENTS OF 11TH. AND 12TH. GRADE PUPILS
Pupil IntelligenceQuotient KwalwasserDykema
Score
1 99 1942 120 1923 134 2054 129 1965 120 1766 116 1977 116 2088 132 1909 116 19710 117 17611 89 17812 124 17613 128 20314 119 £0315 119 18816 99 16617 128 157
18 102 16819 112 192
20 118 20321 121 197
22 105 17823 100 19424 126 21225 114 21626 119 17027 98 192
28 100 17929 88 16730 123 192
31 103 187










43 117 15644 108 168
45 97 195
46 105 21947 104 197
48 141 236
49 93 184
50 130 19751 116 18552 115 177
53 109 19954 127 197
55 102 18456 79 191
57 76 19358 102 189
59 93 157








70 89 18471 109 191
72 116 210
73 110 209
74 106 20875 100 183
76 106 194
77 98 167
78 101 18079 108 219
80 96 187
81 96 204
82 109 18483 105 21584 119 212
85 103 19786 87 194
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TABLE I (Continued)









































































MUSIC TEST SCORES AND INTELLIGENCE 




1 106 2032 106 1823 88 2124 93 2065 113 1776 84 2027 76 206
8 116 2279 130 18810 115 18911 119 198
12 98 18113 94 207
14 124 192
15 106 18716 104 18417 80 168
18 117 17019 110 168
20 112 18321 87 172
22 121 210
23 109 18524 105 172
25 105 199
26 94 20827 118 181
28 83 161
29 85 183
30 108 17831 124 18332 105 187























53 86 18554 105 184




60 89 20961 94 179
62 101 200






70 130 19971 114 214
72 108 173






80 109 16881 133 199
82 122 159
83 100 17684 100 162
85 88 18686 114 197
87 ‘ 114 185
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TABLE III
MUSIC TEST SCORES AND INTELLIGENCE





1 85 1592 104 1873 100 1654 93 1975 113 1756 98 2067 83 1598 118 1659 104 156
10 10 6 j 17711 109 162
12 65 139
13 107 15114 107 16615 108 19416 111 19017 112 16318 109 17119 88 16820 114 18021 97 171
22 117 16323 107 19424 80 14925 95 17326 100 15527 105 17928 77 15129 92 18730 95 16031 115 187





41 120 20042 104 17845 93 18744 101 16745 91 16546 113 19347 81 18048 95 18549 108 202
50 101 19851 112 16152 90 18153 103 19854 101 18555 101 171
56 95 16957 114 18158 101 16859 89 17060 104 16061 97 18262 114 192
63 97 179
64 106 18065 106 20066 108 182
67 104 17968 104 20569 113 166
70 99 17771 96 16272 102 15673 103 19674 95 161




The correlations between intelligence quotients and 
music test scores as computed in this study reveal an utter 
lack of relationship between the two factors. The three 
groups of students in grades 7 to 12 report correlations of 
■+.0015, — .000015, and + .0086 respectively. All three are 
obviously zero correlation. Intelligence tests and music 
tests are measures of traits and abilities which differ 
entirely from each ether.
Why then, is it so often the case that honor students in 
Junior high and high school are also outstanding in partici­
pation in musical activities? While a person of high general 
intelligence is probably able to learn music (as well as 
anything else) much more quickly and effectively than an indi­
vidual of low intelligence we have demonstrated that he will 
not be an outstanding musician simply by virtue of his high 
general intelligence.
The true musician requires what Seashore calls the 
"musical intellect". He needs the power of reflective think­
ing. To render a true interpretation of the great music of 
the Masters, the musician must be capable of thinking the 
great thoughts which inspired the composer in the production 
of that music. The true musician is a creator. He re-creates 
the emotional and intellectual qualities which first gave rise
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to the music in the mind of the composer and which are 
recorded in a cold, unemotional form of the music manuscript. 
Without the possession of great Intelligence such interpre­
tation becomes mere empty, mechanical reproduction. The 
Insight into the true meaning of the music is lost.
The element of attitude— desire to do— is now dnmeas- 
ureable in any of our tests. This desire to attain is quite 
likely another reason for the success of honor pupils in 
musical activities. The habits of success, of concentrated 
attention, and of willingness to think and work dilllgently 
are well formed and are applied concientiously with result­
ant success. It is a life truism that it is not nearly so 
important how much capital we have as what utilization we 
make of that capital, be it great or small.
In the light of established principles of music testing 
we can ask ourselves another pertinent question. Is the 
basis of music aptitude testing correct? Is "musicality" 
or “talent" a group of separate abilities as the testers 
seem to suppose? Or is musical talent the integrated whole 
of a large number of factors, of which the isolation of any 
one would cause the disintegration of that factor which we 
are trying to measure? Davison has made the statement that 
when it is possible to measure a child’s love for his mother, 
then it will be possible to measure his love for music.^
1. As quoted by Mursell and Glenn, op. cit., p. 324.
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Thls attitude is, of course, quite extreme but it illustrates 
well our problem of measuring musical talent.
We cannot be entirely sure, then, that we are able to 
accurately measure musical talent. The present tests in 
music, some of which purport to measure innate capacity and 
others which make no such claims, can all reveal through 
their various divisions significant elements of musicality 
which may reveal important facts in regard to the ability 
of the subject. Such tests are not infallible and are not 
to be depended upon entirely. Neither are they to be dis­
regarded. Until the appearance of some other battery of 
tests which is better able to accomplish what we seek, the 
present scales must suffice.
The correlations presented by this investigation demon­
strate the injustice of selecting music students on the basis 
of scholarship or intelligence quotient. Their approxima­
tion to zero also reveals that about 50$ of those of high 
Intelligence quotient possess little talent in music and 
50$ of those of low intelligence quotient possess marked 
musical talent. The selection on the basis of intelligence 
does Justice to those in the upper 50$ of the group but 
does an injustice to the lower half,among which, as has been 
demonstrated, are as many students of potential musical 
possibilities as are found in the upper half.
It has also been noted in this study that those of 
superior intelligence will probably make more rapid progress 
in music by virtue of their superior capacity to integrate
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new experience. It is a common observation that those 
musical virtuosi who can be classed as truly great artists 
are almost without exception the possessors of great intellect. 
(Note Paderewski, who retired from the concert stage for 
several years in order to serve his country as president;
Fritz Kreisler; Madame Schuman-Helnk; Josef Lhevinne, and 
many others.) The schools have been guilty, in past years, 
of attempting to develop such a type of "performance music­
ian" in the high schools. The existing tests in music were 
designed with that goal in view. Hearkening back to the 
general aims of public school music we are reminded that its 
prime goal is not the mass production of virtuosi-performers 
but the fostering of general appreciation of music in all 
students. Those of inferior intelligence and scholarship 
have as urgent a need and desire for such appreciation as 
have those in the upper brackets. Possibly those individuals 
who seem to experience great difficulty in the mastery of 
academic matter but who reveal talent in music will gain a 
higher type of general education through increased partici­
pation in musical activities. The elevating of musical sub­
jects and activities to a more important place in the curr­
icula of these pupils could probably accomplish much for which 
we are now striving— often vainly. The association on a 
common plane with those of superior culture, the resultant 
conquest of self-conciousness and inferiority complex, the 
necessary spirit of mutual cooperation, the discipline and 
quickening of mental reaction due to split-second response
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necessary In music will all contribute to the unmeasurable 
and intangible social intelligence of the individual with 
results of far more practical benefit than those gained 
through study of content subjects designed for those of 
higher intelligence-levels.
Another factor which would result in an advantage on 
the part of the boy or girl of low intelligence quotient would 
be the presence of the unmeasurable desire or will to do pre­
viously called to attention.
These Implications would seem to point the way to a new 
realization of music as a force in education. More progress 
toward accrediting subjects of musical content in which gen­
uine progress is made with attendant alottment of time within 
the school day> and serious consideration of more music in 
the education of those individuals of inferior scholarship 
and superior musicallty would appear to be worthy of the 
serious consideration of present-day educators.
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